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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Description of the Prior Art] this invention relates to the process of a fiberglass-reinforced-thermoplastics constituent. 
Furthermore, the process of the constituent which consists of three components of a methyl methacrylate (it is 
henceforth called MMA for short) system polymer (it is henceforth called PMMA for short), a styrene (it is henceforth 
called St for short)-acrylonitrile (it is henceforth called AN for short) system copolymer (it is henceforth called SAN 
for short), and a glass fiber (it is henceforth called GF for short) fundamentally is started in detail. 
[0002] PMMA has the outstanding optical property, weatherability, surface hardness, and processability, therefore is 
widely used as a raw material resin of many mold goods. On the other hand, SAN is thermoplastics which was firmly 
transparent, was excellent in chemical resistance, and was still more economically excellent. Addition of GF is a means 
used widely, using the rigidity of these resins, and intensity as the means raised further. The resin which added GF is 
widely used for the household-electric-appliances parts excellent in rigidity, shock resistance, and dimensional stability, 
autoparts, industrial parts, etc. 

[0003] However, GF strengthening thermoplastics, such as this, has many ************ cases i_ the transparency 
which is the greatest feature about PMMA or SAN. When the optical refractive index of GF and optical refractive 
index of a resin of this reason which were added do not correspond, it is the main cause that the light penetrated in the 
resin is random-refracted. In order to solve this fault, the technology of making an St-MMA copolymer adding GF for 
the purpose of making transparency giving GF strengthening resin is known well. For example, JP,54-24993,A also has 
a publication. This uses that there are refractive indexes 1.51-1.56 of glass in the middle of the refractive index 1.59 of 
polystyrene, and the refractive index 1.49 of PMMA. That is, when carrying out copolymerization of the St-MMA, the 
refractive index of the transparent copolymer which may have had the amount of ** calculated is made in agreement 
with the refractive index of glass. In this way, GF strengthening resin which has the acquired transparency is used also 
as a sheet by the cell cast method. 

[0004] However, that the copolymerization ratio of St and MMA must be made to change each time has the fault of the 
transparent GF strengthening styrene resin represented with an St-MMA copolymer to change of the refractive index of 
the glass accompanying change of the component of the glass to be used. When using GF which consists of various 
glass, this must produce the St-MMA copolymer which has the copolymerization ratio which corresponds, respectively, 
and is remarkably disadvantageous industrially. 

[0005] The glass fiber strengthening styrene resin in which a refractive index has [ the polystyrene of 1.59 and a 
refractive index / PMMA of 1.49 ] transparency simply by mixing with the glass fiber which has refractive indexes 
1.51-1.56 if it is mixed mechanically in the state of both melting, it mixes each other uniformly and a transparent resin 
is obtained will be obtained. However, even if the copolymerization object which made polystyrene, PMMA and 
polystyrene, and MMA the subject in fact carries out melting mixture, a transparent resin is never given. Namely, only 
an opaque resin is obtained, no matter mixed means [ what ] the compatibility of both resins may be poor and it may 
use. Therefore, it was impossible to have obtained GF strengthening thermoplastics which has transparency using this 
means. 
[0006] 

[Problem(s) to be Solved by the Invention] The process of the transparent fiberglass-reinforced-thermoplastics 
constituent corresponding to change of the refractive index of the glass accompanying component change of glass is 
offered. 
[0007] 

[Means for Solving the Problem] This invention persons found out obtaining GF strengthening thermoplastics 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 9/3/03 
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constituent excellent in transparency by mixing SAN and PMMA mechanically in a both melting state obtaining the 
transparent mixture which it mixed for each other uniformly, and by adding GF further, as a result of advancing 
research wholeheartedly. 

[0008] That is, PMMA was the refractive-index 1.49 neighborhood, and the refractive indexes of SAN are 1.56-1.67, 
and it discovered that could double with the refractive indexes 1 .5 1 -1 .56 of GF, and transparent GF strengthening resin 
constituent was obtained by mixing PMMA and SAN uniformly. 10-80 % of the weight (resin criteria) of acrylic 
resin, 88 - 73 % of the weight of (B) St(s) to which this invention made the subject MMA whose (A) MMA is 84 % of 
the weight or more, The transparent resinous principle with which 90 - 20 % of the weight (resin criteria) of SAN 
which consists of 12 - 27 % of the weight of AN(s) fundamentally was mixed uniformly, The refractive index of the 
resinous principle and GF by 5 - 60 % of the weight (all constituent criteria) of GFs being mixed in the state of melting 
is the process of GF strengthening resin constituent which is substantially in agreement and has transparency. 
[0009] As a monomer which 84% of the weight or more of MMA is the resin of a subject, and MMA can 
copolymerize, ether acrylate (an alkyl group is a methyl, ethyl, a propyl, butyl, 2 ethylhexyl, etc.) can use the acrylic 
resin stated to this invention good. MMA is 90 - 98% of the weight of a copolymer preferably. As for 98% of the 
weight or more of a polymer, the pyrolysis under fabrication tends to happen [ MMA ], and, as for 90 or less % of the 
weight of a polymer, the property of PMMA cannot appear easily. 

[0010] As acrylic resin, generally the copolymer of MMA and alkyl acrylate is used widely, and this copolymer can use 
it good also in this invention. However, as a monomer which can be copolymerized in MMA, monomers other than an 
acrylic bitter taste rate can also be added, for example, copolymerization of kinds, such as some acrylonitrile, styrene, a 
maleic anhydride, an acrylic acid, a methacrylic acid, methacrylamide, and an acrylamide, or the two sorts or more can 
be carried out. 

[001 1] SAN which can be used for this invention is a random copolymer which consists of 12 - 27 % of the weight of 
AN(s) fundamentally 88 - 73 % of the weight of St(s), and when it shifts, it becomes impossible to dissolve it in acrylic 
resin and homogeneity from this composition field. Especially desirable SAN composition is a copolymer which 
consists of 78 - 74 % of the weight of St(s), and 22 - 26 % of the weight of AN(s). When AN is copolymerized in St, in 
SAN by which AN content is 22 % of the weight or more, and is marketed now [ fact ], the thing of 22 - 30 % of the 
weight of AN content of the properties (chemicals-proof nature etc.) of SAN to polystyrene appearing is almost the 
case. Therefore, also efficiently and economically, it has an important meaning that the constituent which was 
compatible in the homogeneity of the range of 22 - 30 % of the weight of AN(s) from SAN and PMMA is obtained. 
[0012] About the compatibility of an MMA system polymer and SAN, it is already introduced to some reference. For 
example, Journal of Applied Polymer M.T.Shaw of UCC is clearly written in Science, Vol.18, (1974), and P.449 as an 
MMA system resin and compatibility being possible, when AN component in SAN is 12 - 18 % of the weight. 
[0013] As a result of advancing research of constituent-izing of both using the means of the melting mixture (kneading) 
which is an easy applied means industrially about an MMA system polymer and SAN, this invention person Present, 
By being able to make it dissolve in high SAN, MMA system polymer, and homogeneity of AN content which are 
generally used in the commercial scene, and adjusting the mixed rate, the refractive index of a mixed resin could be 
adjusted, and it discovered that it could be made in agreement with the refractive index of GF, and resulted in this 
invention. 

[0014] The refractive index of this mixture is a ratio which is in agreement with the refractive index of GF, and the 
mixed ratio of PMMA and SAN is selected from the range of PMMA/SAN= 10-80 / 90-20. This mixed ratio changes 
with the refractive index of GF to be used, composition of PMMA, and composition of SAN, and is determined each 
time. GF is used for GF strengthening resin generally called FRP and FRTP. 

[0015] If GF used for this invention carries out, it is conventionally well-known, a configuration Roving, a surfacing 
mat, a chopped strand mat, A satin, ****** ? plain weave, **** plain weave, twill, a network, etc. are possible also in 
one of configurations. A kind E-GF(alkali-free-glass fiber) C-GF (alkali-glass fiber) etc., By being possible, for 
example, mixing together with the refractive index of C-GF (alkali-glass fiber, refractive-index; 1.5 1-1. 52) at a 
composition rate of PMMA80 - 60 weight sections, and SAN20 - 40 weight sections by any kind A refractive index can 
be doubled with the refractive index of GF, and transparent GF strengthening resin can be obtained. 
[0016] GF addition is 5 - 60 % of the weight (all constituent criteria), and can be chosen if needed in this range. At 5 or 
less % of the weight, there is no addition effect and it becomes difficult 60% of the weight or more of to add. It is 10 - 
30 % of the weight preferably, and the constituent of this range can use it the best from a performance, a moldability, 
etc. GF can use the thing of the diameter used for usual, and can use GF of the diameter which is 5-50 micrometers. 
The transparency of GF strengthening resin of this invention becomes good, and is so desirable that GF diameter is 
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small. [ of especially 5-15-micrometer GF ] Moreover, the transparency of GF of GF strengthening resin of this 
invention becomes good and is so desirable that it has stuck with the resin. In order to improve GF and a resin 
adhesion, it is effective to process GF front face by the coupling agent generally used, such as vinylsilane, an amino 
silane, and a chromium compound. 

[0017] It is shown that it is in agreement with the range which can check transparency as the refractive index of the 
resinous principle and GF which are stated to this invention is substantially in agreement, and it is desirable to be the 
range of **0.01 and that a refractive index is still more preferably in agreement in **0.005. Various additives can be 
added to the constituent of this invention in the range which can hold transparency. For example, a stain pigment, a 
thermostabilizer, an ultraviolet ray absorbent, a plasticizer, etc. are added if needed. 

[0018] this invention is in a melting state, mixes a resinous principle and GF mechanically, and is obtained. Most 
generally the method of carrying out heating mixture with an extruder can be used. Furthermore, after making a pitch 
adhere to GF, the method of pressing can also be used. When GF becomes a staple fiber into a resin, and distributes 
uniformly, GF distributes with a continuous glass fiber in a resin and GF exists in a resin as textile fabrics, in this 
invention, all are possible and can choose the fabricating method according to it. 
[0019] 

[Example 1] It experimented using PMMA, following SAN, and following GF. 

97 % of the weight of PMMA:MMA, 75 % of the weight of copolymer SAN:St which consists of 3 % of the weight of 
methyl aery late, the copolymer GF that consists of 25 % of the weight of AN(s): The diameter by which surface 
treatment of the refractive index is carried out to the E glass of 1.554 by the amino silane carried out heating melting 
mixture of the pellet of GF chop above (5 micrometers and 13 micrometers) PMMA and SAN with the extruder at 
various rates. The test piece was fabricated for this blend object with injection molding, and the performance of these 
mold goods was measured. Moreover, GF was mixed on the blend object of PMMA and SAN, the test piece was 
similarly fabricated with injection molding, the performance was measured, and the result was shown in Table 1, Table 
2, and drawing 1 . Near the composition which is in agreement with the refractive index of GF, the refractive index of a 
PMMA-SAN blend became the best [ all light transmissions and fluoroscopy nature ]. By blending GF, tensile strength, 
the bending elastic modulus, and the heat deflection temperature improved, and coefficient of linear expansion became 
small. 
[0020] 
[Table 1] 
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[0022] 

[Effect of the Invention] The constituent of this invention can be excellent in rigidity, shock resistance, and 
dimensional stability (dimensional stability improves according to a coefficient of thermal expansion and a molding 
shrinkage being small), can be used for industrial parts and household-electric-appliances part autoparts, and can be 
further used also for grading material. Transparent GF strengthening resin can be easily manufactured by mixture of 
two resins which are generally marketed and are used widely, and the economical effect is large. 
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